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@ Method and device for exchanging messages between systems based on different protocol

versions.

@ The methods and device according to the inven-
tion supplement messages which are to be ex-
changed between systems based on different pro-
tocol versions and are provided with an information
element of a second type with an information ele-
ment of a first type, and vice versa, as a result of
which greater design freedom in the development of
subsequent compatible protocol versions as well as
subsequent non-compatible protocol versions is ob-
tained and systems based on non-compatible pro-
tocol versions can even communicate directly with
any type of receiving system. Furthermore, in this
arrangement the drawback of it being necessary fo
know in advance on what protocol version the receiv-
ing system is based, does not apply.
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A Background of the invention

The invention relates to a method for exchang-
ing, between systems, a message which comprises
at least one information element.

Such a method is generally known. During a
certain transition time, one system (such as, for
example, a telephone set) is based, for example,
on a first (lower, old-fashioned) protocol version,
and another system (such as, for example, a tele-
phone exchange) is based, for example, on a sec-
ond (higher, modern) protocol version. If all the
protocol procedures of the first (lower) protocol
version are incorporated in the second (higher)
protocol version, a message which is based on the
first (lower) protocol version and comprises an in-
formation element of a first type, is as a result
handled in an identical manner by both systems,
while a message which is based on the second
(higher) protocol version and comprises an infor-
mation element of a second type, in conirast is
ignored by a system based on the first (lower)
protocol version and is handled by a system based
on the second (higher) protocol version.

This known method has the drawback, inter
alia, that as a result of this method to be applied,
the development of subsequent protocol versions
can take place only with limited design freedom,
since a message based on a lower protocol version
should be handled in an identical manner by sys-
tems based on lower and higher protocol versions.
Moreover, according to the known method, mes-
sages based on a higher protocol version are ex-
changed which have no significance whatsoever fo
a system based on a lower protocol version, and a
system based on said subsequent protocol version
has fewer options at its disposal than a system
which would have been developed with complete
design freedom, since a message to be des-
patched from a system based on said subsequent
protocol version to a system based on a lower
protocol version should be based on the lower
protocol version to make communication between
the two systems possible.

B Summary of the invention

An object of the invention is to provide a meth-
od of the type mentioned in the preamble, which
makes it possible for subsequent protocol versions
to be developed with greater design freedom.

To this end, the method according to the in-
vention has the characteristic that a message which
comes from a second system based on at least a
second protocol version and is to be supplied to a
specific system based on at least a specific pro-
tocol version and which comprises an information
element of a second type, is provided with an
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information element of a first type, of which in-
formation element of a first type an information
content substantially agrees with at least a portion
of an information content of the information ele-
ment of a second type.

As a result of a message which comes from a
second system based on at least a second (higher)
protocol version and is to be supplied to a specific
system based on a specific protocol version (such
as, for example, a first system based on a first
protocol version) and which comprises an informa-
tion element of a second type, being provided with
an information element of a first type, it is no
longer necessary for a message which is to be
despatched from a system based on a higher pro-
tocol version to a system based on a lower pro-
tocol version, absolutely to be based on the lower
protocol version. Thanks to the fact that an informa-
tion content of the information element of a first
type substantially agrees with at least a portion of
an information content of the information element
of a second type, handling of the message pro-
vided with an information element of a first type by
a first system based on a first (lower) protocol
version, and handling of a message provided with
an information element of a second type by a
second system based on a second (higher) pro-
tocol version will virtually agree with one another,
at least in part.

The invention is based, inter alia, on the insight
that if a message comprises both an information
element of a first type and an information element
of a second type, said message is suitable for
being handled both by a first system based on a
first protocol version and by a second system
based on a second protocol version, it no longer
being necessary, when a subsequent protocol ver-
sion is being designed, very much to have to take
account of a previous protocol version, since a
second system based on a second protocol version
no longer absolutely needs to despatch a message
provided with an information element of a first type
to a first system based on a first protocol version,
which results in greater design freedom.

It should be noted that it is known per se, for
example by using a so-called network adapter, fo
convert a message comprising an information ele-
ment of a first type into a message comprising an
information element of a second type. A drawback
in this case is that it is necessary to know in
advance whether the receiving system is based on
a first protocol version or on a second protocol
version, and that if a system based on a protocol
version is replaced by a system based on a dif-
ferent protocol version, an action should also take
place with respect to the network adapter. In the
case of multipoint links, in particular, this is obvi-
ously very disadvantageous. It is therefore not
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known in this context to supplement a message
which comprises an information element of a sec-
ond type with an information element of a first
type. Thereby the problem of the desired greater
design freedom is solved, without the drawback of
the required familiarity with the receiving system
being introduced.

A first embodiment of the method according to
the invention has the characteristic that a message
which comes from a first system based on at least
a first protocol version and is to be supplied fo a
specific system based on at least a specific pro-
tocol version and which comprises an information
element of a first type, is provided with an informa-
tion element of a second type, of which information
element of a second type an information content
substantially agrees with an information content of
the information element of a first type.

As a result of a message which comes from a
first system based on at least a first protocol ver-
sion and is to be supplied to a specific system
based on at least a specific protocol version (such
as, for example, a second system based on a
second protocol version) and which comprises an
information element of a first type, being provided
with an information element of a second type, it is
no longer necessary that a message based on a
lower protocol version should be handled in an
identical manner by systems based on lower and
higher protocol versions, which further increases
the design freedom.

A second embodiment of the method accord-
ing to the invention has the characteristic that a
message which comes from a second system
based on at least a second protocol version and is
to be supplied to a specific system based on at
least a specific protocol version and which com-
prises a first information element of a second type
and a second information element of a second
type, is provided with an information element of a
first type, of which information element of a first
type an information content substantially agrees
with an information content of the first information
element of a second type.

In this case, a first information element of a
second type has an information content which is
important to a system based on a first protocol
version, and a second information element of a
second type has an information content which is
not important to a system based on a first protocol
version. Thus only that portion of a message is
supplemented which is important to the receiving
system, which increases the efficiency of the meth-
od according to the invention.

The invention further relates to a method for
exchanging, between systems, a message which
comprises at least one information element, a third
system based on at least a first and a second
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protocol version being provided with a first sub-
system based on a first protocol version and a
second subsystem based on a second protocol
version.

If not all the protocol procedures of the first
(lower) protocol version are incorporated in the
second (higher) protocol version, a third system
which is based on a first and second protocol
version, should be provided with a first subsystem
based on a first protocol version and a second
subsystem based on a second protocol version. As
a resulf, at least one message which is based on
the first (lower) protocol version and comprises an
information element of the first type, is handled by
a first subsystem and is not handled by a second
subsystem, while at least one message which is
based on the second (higher) protocol version and
comprises an information element of a second
type, is not handled by a first subsystem and is
handled by a second subsystem.

Another object of the invention is to provide a
method of the type mentioned, which makes it
possible for subsequent protocol versions o be
developed with greater design freedom.

This method according to the invention has the
characteristic that a message which comes from a
second subsystem based on a second protocol
version and is to be supplied to a specific system
based on at least a specific protocol version and
which comprises an information element of a sec-
ond type, is provided with an information element
of a first type, of which information element of a
first type an information content substantially
agrees with at least a portion of an information
content of the information element of a second
type.

As a result of a message which comes from a
second subsystem based on at least a second
(higher) protocol version and is to be supplied to a
specific system based on a specific protocol ver-
sion (such as, for example, a first system based on
a first protocol version) and which comprises an
information element of a second type, being pro-
vided with an information element of a first type,
the possibility is created of direct communication
from a subsystem based on a higher protocol ver-
sion o a system based on a lower protocol version.

A first embodiment of said method according
fo the invention has the characteristic that a mes-
sage which comes from a first subsystem based on
a first protocol version and is to be supplied fo a
specific system based on at least a specific pro-
tocol version and which comprises an information
element of a first type, is provided with an informa-
tion element of a second type, of which information
element of a second type an information content
substantially agrees with an information content of
the information element of a first type.
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As a result of a message which comes from a
first subsystem based on a first protocol version
and is to be supplied to a specific system based
on at least a specific protocol version (such as, for
example, a second system based on at least a
second protocol version) and which comprises an
information element of a first type, being provided
with an information element of a second type, the
possibility is created of direct communication from
a subsystem based on a lower protocol version to
a system based on a higher protocol version.

A second embodiment of said method accord-
ing to the invention has the characteristic that a
message which comes from a second subsystem
based on a second protocol version and is to be
supplied to a specific system based on at least a
specific protocol version and which comprises a
first information element of a second type and a
second information element of a second type, is
provided with an information element of a first type,
of which information element of a first type an
information content substantially agrees with an
information content of the first information element
of a second type.

In this case, a first information element of a
second type has an information content which is
important to a system based on a first protocol
version, and a second information element of a
second type has an information content which is
not important to a system based on a first protocol
version. Thus only that portion of a message is
supplemented which is important to the receiving
system, which increases the efficiency of said
method according to the invention.

The invention yet further relates to a device for
exchanging, between systems, a message which
comprises at least one information element.

It is a yet further object of the invention, inter
alia, to provide a device of the type stated, which
makes it possible for subsequent protocol versions
to be developed with greater design freedom.

The device according to the invention is char-
acterized in that the device is provided with

- an input for receiving a message which com-
prises an information element of a second
type,

- memory means for storing information ele-
ments of a first type,

- selection means for selecting an information
element of a first type which at least in part
has substantially the same information con-
tent as the information element of a second
type, and

- an output for generating a message which
comprises both the information element of a
second type and the selected information ele-
ment of a first type.
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A first embodiment of said device according to
the invention is characterized in that the device is
provided with

- an input for receiving a message which com-
prises an information element of a first type,

- memory means for storing information ele-
ments of a second type,

- selection means for selecting an information
element of a second type which at least in
part has substantially the same information
content as the information element of a first
type, and

- an output for generating a message which
comprises both the information element of a
first type and the selected information ele-
ment of a second type.

A second embodiment of said device accord-
ing to the invention is characterized in that the
device is provided with

- an input for receiving a message which com-
prises a first information element of a second
type and a second information element of a
second type,

- memory means for storing information ele-
ments of a first type,

- selection means for selecting an information
element of a first type which at least in part
has substantially the same information con-
tent as the first information element of a
second type, and

- an output for generating a message which
comprises the first information element of a
second type as well as the second informa-
tion element of a second type as well as the
selected information element of a first type.

The invention also relates to a system based
on at least one protocol version, for exchanging a
message with another system based on at least
one protocol version, the message comprising at
least one information element of a specific type,
which system is provided with the device according
o the invention.

C References

m Dutch patent application 9400682 (priority docu-
ment)

The reference is deemed to be incorporated
into the present application.

D Specific embodiment

The invention will be explained in more detail
with reference to a specific embodiment depicted
in the figures, in which:

Fig. 1 shows two systems which are each based
on one protocol version, with a first device ac-
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cording to the invention situated between the
systems,

Fig. 2 shows the first device according to the

invention,

Fig. 3 shows two systems which are based,

respectively, on two and on one protocol ver-
sion, with a second device according to the
invention situated between the systems,

Fig. 4 shows the second device according fo the

invention.

The unit depicted in Fig. 1 consists of a sys-
tem 4, of which a protocol-dependent section 5,
based on one protocol version, is linked via a bus 6
tfo first device 7. Device 7 is further linked, via a
bus 3, to a protocol-dependent section 2, based on
one protocol version, of a system 1. If a section of
a system is based on a first (lower) protocol ver-
sion, this will result in, for example, said system
despatching a message which comprises an in-
formation element of a first type, and if a section of
a system is based on a second (higher) protocol
version, this will result in, for example, said system
despatching a message which comprises an in-
formation element of a second type. In this situ-
ation, a message consists, for example, of eight
bytes A, B, C, D, E, F, G and H, a header being
formed by bytes A and B, an information element
of a first type being formed by bytes C and D, an
information element of a second type being formed
by bytes E and F, and a subsequent information
element of a second type being formed by bytes G
and H.

The first device 7, depicted in Fig. 2, com-
prises a processor 10, a buffer memory 11 linked
to bus 3, a buffer memory 12 linked to bus 6,
memory means 13 and selection means 14. Mem-
ory means 13 and selection means 14 are linked to
one another via a bus 16 and are each, like proces-
sor 10, buffer memory 11 and buffer memory 12,
linked to a bus 15, via which bus 15 the internal
data exchange in device 7 takes place. Further,
processor 10, via a conirol link 17, is linked to
buffer memory 11, via a control link 18 is linked to
selection means 14, via a control link 19 is linked
to memory means 13, and via a control link 20 is
linked to buffer memory 12.

The mode of operation of device 7 in one
direction is as follows, on the assumption that sec-
tion 2 of system 1 is based on a second (higher)
protocol version. A message which comes from
system 1 and comprises an information element of
a second type (bytes E and F) is fed, via bus 3, to
buffer memory 11 of device 7. By means of a
control signal via control link 17, processor 10 is
informed of the arrival of said message, whereupon
the message, via bus 15, is analysed by processor
10 (either by analysis of the header, bytes A and
B, or by analysis of the content of the remaining
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portion of the message, bytes C, D, E, F, G and H).
Then the information element of a second type
(bytes E and F) of the message is fed, via bus 15,
fo selection means 14 which, for example, store
said information element (bytes E and F) in re-
sponse to a control signal coming from processor
10 via control link 18. Thereafter, processor 10 is
informed of the arrival of said information element
(bytes E and F). In response to a control signal
coming from processor 10 via control link 19,
memory means 13 successively generate various
information elements, stored in memory means 13,
of a second type, which are supplied to selection
means 14 via bus 16. To this end, memory means
13 are equipped, for example, with a table having
two columns, the first column comprising informa-
tion elements of a first type and the second column
comprising information elements of a second type,
where information elements, situated on the same
row, of a first and second type, respectively, have
at least in part substantially the same information
content. Selection means 14 compare each in-
formation element of a second type which has
arrived via bus 16 with the stored information ele-
ment of a second type (bytes E and F) and in case
of identity inform processor 10 by means of a
control signal via control link 18. In response there-
fo, processor 10 generates a subsequent control
signal via control link 19 to memory means 13
which, in response thereto, generate that informa-
tion element of a first type which is situated on the
same row as the selected information element of a
second type. Said selected information element of
a first type is fed, via bus 15, to buffer memory 12
which stores said selected information element of a
first type in response to a control signal coming
from processor 10 and supplied via control link 20
(bytes C and D). Then the remaining portion of the
message (bytes A, B, E, F, G and H) stored in
buffer memory 11 is fed, via bus 15, to buffer
memory 12 which stores said remaining portion of
the message, whereupon the message which has
thus been stored in buffer memory 12 and which
now comprises both an information element of a
first type (bytes C and D) and an information ele-
ment of a second type (bytes E and F) can be
despatched to system 4 via bus 6. Independently
of the protocol version on which section 5 of sys-
tem 4 is based, system 4 is now able to process
this message without it having been necessary
when the second protocol version was designed to
take the first protocol version very much into ac-
count.

The next information element of a second type
(oytes G and H) is therefore, in this case, fed
directly via bus 15 to buffer memory 12, without a
corresponding, in terms of information content, in-
formation element of a first type being looked up,
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for example because the location of the next in-
formation element of a second type (bytes G and
H) has shown that with respect to said next in-
formation element of a second type (bytes G and
H) a corresponding, in terms of information content,
information element of a first type does not exist,
or because it has been found, with respect to an
information content of said next information ele-
ment of a second type (bytes G and H), that said
information content is equal, for example, to the
value zero.

In a simplest form, buffer memory 11 is
equipped with a memory which can be linked, for
example, via switch-over means, to one of the two
buses 3 and 15, so that it is possible for messages
fo be written in and read out via a first of the two
buses 3 and 15 as well as for messages to be
written in and read out via a second of the two
buses 3 and 15, under the control of a control
signal which can be fransmitted by processor 10
via control link 17. In addition, buffer memory 11
should be provided with a detection means for
detecting the arrival of a message and for inform-
ing, in response thereto, via control links 17, pro-
cessor 10 of said arrival. Such a detection means
which, for example, periodically scans the content
of buffer memory 11 and, in the event of a content
detected being not equal to the value zero or of a
changed content detected, generates a control sig-
nal, could be avoided, however, in the case of a
more direct link between processor 10 and system
1 (possibly via bus 3), via which more direct link
processor 10 is then informed of an arriving mes-
sage, and via which more direct link processor 10
is then able to inform system 1 of a message to be
transmitted to system 1. In a more complicated
form, buffer memory 11 is equipped, for example,
with two memories which are linked to bus 3 and
bus 15, respectively, and which are able o ex-
change data with one another, via a third memory
and an internal bus structure, so that an incoming
and outgoing message can be handled more effi-
ciently. The above obviously also applies to buffer
memory 12.

Memory means 13, in a simplest form, com-
prise a table consisting of at least two columns, it
being possible, in response to a control signal to
be supplied by processor 10 via control link 19, for
all the information elements from one of the col-
umns fo be read out successively via bus 16, and,
in response to a subsequent control signal to be
supplied by processor 10 via control link 19, an
information element from a different column and
situated on the same row as the information ele-
ment read out at that instant being read out via bus
15. Reading out, on the one hand, via bus 16, and
on the other hand, via bus 15 could be imple-
mented by means of switch-over means which can
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be controlled by processor 10 via control link 19, it
being possible to dispense with said switch-over
means if bus 16 is likewise dispensed with and the
entire communication between memory means 13
and selection means 14 takes place via bus 15.

In a simplest form, selection means 14 com-
prise a comparator device for comparing two in-
formation elements supplied and for generating, in
the event of identity, a control signal via control link
18.

In a more complicated form, memory means
13 and selection means 14 together are equipped
with a processor means which permits independent
selection of an information element, without the
intervention of processor 10, which processor
means further permits more efficient selection by,
for example, successively generating only a rel-
evant portion of all the information elements be-
longing to a column, on the basis of a given
structure of the information element coming from
buffer memory 10.

Both for the simplest forms of memory means
13 and selection means 14 and for the more com-
plicated forms of memory means 13 and selection
means 14 it is therefore possible to do without bus
16 by arranging for the communication between
memory means 13 and selection means 14 to take
place entirely via bus 15. Further, it would even be
possible for bus 3, bus 6 and bus 15 to be com-
bined into one bus, in which case buffer memories
11 and 12 should then be attached to that one bus
in the same manner as is already the case, for
example, with processor 10, in which case mea-
sures should however be taken to prevent the two
systems 1 and 4 from exchanging messages with-
out the intervention of device 7.

The defined message structure of eight bytes
A to H inclusive is completely arbitrary. Thus, for
example, the number of bytes per information ele-
ment of a first type could be different from the
number of bytes per information element of a sec-
ond type, and it is further possible for a message
to consist of different cells, there being, for each
cell, an information element provided with a sepa-
rate header and of a specific type, in which ar-
rangement device 7 will then insert and/or remove
said cells.

Two information elements of a first and second
type, respectively, which have substantially the
same information content, are meant to refer fo
information elements which, if fed to systems
based on first and second, respectively, mutually
compatible protocol versions, result in the same
protocol procedures. The system based on the
second protocol version is then equipped with the
same protocol procedures as the system based on
the first protocol version, but is additionally also
equipped with further protocol procedures. Of two
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systems based on incompatible protocol versions,
in contrast, the one system is equipped with at
least one protocol procedure which is not available
to the other system and vice versa, which will be
discussed extensively in the descriptions of the
Fig. 3 and 4.

The mode of operation of device 7 in the other
direction is as follows, on the assumption that sec-
fion 5 of system 4 is based on a first (lower)
protocol version and on the assumption that device
7 is unfamiliar with the protocol version on which
section 2 of system 1 is based. A message which
comes from system 4 and comprises an informa-
tion element of a first type (bytes C and D) is fed,
via bus 6, to buffer memory 12 of device 7. By
means of a control signal via control link 20, pro-
cessor 10 is informed of the arrival of said mes-
sage, whereupon the message, via bus 15, is an-
alysed by processor 10 (either by analysis of the
header, bytes A and B, or by analysis of the
content of the remaining portion of the message,
bytes C, D, E, F, G and H). Then the information
element of a first type (bytes C and D) of the
message is fed, via bus 15, to selection means 14
which, for example, store said information element
(oytes C and D) in response to a control signal
coming from processor 10 via control link 18.
Thereafter, processor 10 is informed of the arrival
of said information element (bytes C and D). In
response o a control signal coming from processor
10 via control link 19, memory means 13 succes-
sively generate various information elements,
stored in memory means 13, of a first type, which
are supplied to selection means 14 via bus 16. To
this end, memory means 13 are equipped, for
example, with a table having two columns, the first
column comprising information elements of a first
type and the second column comprising informa-
tion elements of a second type, where information
elements, situated on the same row, of a first and
second type, respectively, have at least in part
substantially the same information content. Selec-
tion means 14 compare each information element
of a first type which has arrived via bus 16 with the
stored information element of a first type (bytes C
and D) and in case of identity inform processor 10
by means of a control signal via control link 18. In
response thereto, processor 10 generates a subse-
quent control signal via control link 19 to memory
means 13 which, in response thereto, generate that
information element of a second type which is
situated on the same row as the selected informa-
tion element of a first type. Said selected informa-
tion element of a second type is fed, via bus 15, to
buffer memory 11 which stores said selected in-
formation element of a second type in response to
a control signal coming from processor 10 and
supplied via control link 20 (bytes E and F). Then a
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remaining portion of the message (bytes A, B, C
and D) stored in buffer memory 12 is fed, via bus
15, to buffer memory 11 which stores said remain-
ing portion of the message, whereupon the mes-
sage which has thus been stored in buffer memory
11 and which now comprises both an information
element of a first type (bytes C and D) and an
information element of a second type (bytes E and
F) can be despatched to system 1 via bus 3.
Independently of the protocol version on which
section 2 of system 1 is based, system 2 is now
able to process this message without it having
been necessary when the second protocol version
was designed to take the first protocol version very
much info account.

The mode of operation of device 7 in the other
direction further is as follows, on the assumption
that section 5 of system 4 is based on a first
(lower) protocol version and now on the assumption
that device 7 is familiar with the second protocol
version on which section 2 of system 1 is based.
This familiarity is implemented, for example, by
causing processor 10 to store, in a memory not
shown in Fig. 2, that messages coming from sys-
tem 1 solely comprise information elements of a
second type, or by adjusting device 7 manually. A
message which comes from system 4 and com-
prises an information element of a first type (bytes
C and D) is fed, via bus 6, to buffer memory 12 of
device 7. By means of a control signal via control
link 20, processor 10 is informed of the arrival of
said message, whereupon the message, via bus
15, is analysed by processor 10 (either by analysis
of the header, bytes A and B, or by analysis of the
content of the remaining portion of the message,
bytes C, D, E, F, G and H). Then the information
element of a first type (bytes C and D) of the
message is fed, via bus 15, to selection means 14
which, for example, store said information element
(oytes C and D) in response to a control signal
coming from processor 10 via control link 18.
Thereafter, processor 10 is informed of the arrival
of said information element (bytes C and D). In
response o a control signal coming from processor
10 via control link 19, memory means 13 succes-
sively generate various information elements,
stored in memory means 13, of a first type, which
are supplied to selection means 14 via bus 16. To
this end, memory means 13 are equipped, for
example, with a table having two columns, the first
column comprising information elements of a first
type and the second column comprising informa-
tion elements of a second type, where information
elements, situated on the same row, of a first and
second type, respectively, have at least in part
substantially the same information content. Selec-
tion means 14 compare each information element
of a first type which has arrived via bus 16 with the
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stored information element of a first type (bytes C
and D) and in case of identity inform processor 10
by means of a control signal via control link 18. In
response thereto, processor 10 generates a subse-
quent control signal via control link 19 to memory
means 13 which, in response thereto, generate that
information element of a second type which is
situated on the same row as the selected informa-
tion element of a first type. Said selected informa-
tion element of a second type is fed, via bus 15, to
buffer memory 11 which stores said selected in-
formation element of a second type in response to
a control signal coming from processor 10 and
supplied via control link 20 (bytes E and F). Then a
remaining portion of the message (bytes A and B)
stored in buffer memory 12 is fed, via bus 15, to
buffer memory 11 which stores said remaining
portion of the message, whereupon the message
which has thus been stored in buffer memory 11
and which now comprises only an information ele-
ment of a second type (bytes E and F) can be
despatched to system 1 via bus 3.

The device for exchanging, between systems,
a message which comprises at least one informa-
tion element, is provided according to the invention
with

- an input (bus 3) for receiving a message
which comprises an information element of a
second type,

- memory means 13 for storing information ele-
ments of a first type,

- selection means 14 for selecting an informa-
tion element of a first type which at least in
part has substantially the same information
content as the information element of a sec-
ond type, and

- an output (bus 6) for generating a message
which comprises both the information ele-
ment of a second type and the selected
information element of a first type.

A first embodiment of said device according to
the invention is provided with

- an input (bus 6) for receiving a message
which comprises an information element of a
first type,

- memory means 13 for storing information ele-
ments of a second type,

- selection means 14 for selecting an informa-
tion element of a second type which at least
in part has substantially the same information
content as the information element of a first
type, and

- an output (bus 3) for generating a message
which comprises both the information ele-
ment of a first type and the selected informa-
tion element of a second type.

A second embodiment of said device accord-
ing to the invention is provided with
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- an input (bus 3) for receiving a message
which comprises a first information element
of a second type and a second information
element of a second type,

- memory means 13 for storing information ele-
ments of a first type,

- selection means 14 for selecting an informa-
tion element of a first type which at least in
part has substantially the same information
content as the first information element of a
second type, and

- an output (bus 6) for generating a message
which comprises the first information element
of a second type as well as the second
information element of a second type as well
as the selected information element of a first
type.

The invention also relates to a system based
on at least one protocol version, for exchanging a
message with another system based on at least
one protocol version, the message comprising at
least one information element of a specific type,
which system is provided with the device (or an
embodiment thereof) according to the invention. In
this case it is possible, for example, to implement
the device in the system entirely by means of
software.

The unit depicted in Fig. 3 consists of a sys-
tem 35, of which a protocol-dependent section 36,
based on one protocol version, is linked via a bus
37 to second device 38. Device 38 is further linked,
via a bus 32, to a protocol-dependent subsystem
31, based on a first protocol version, of a system
30 and is further linked, via a bus 34, to a protocol-
dependent subsystem 33, based on a second pro-
tocol version, of said system 30. If section (or
subsystem) of a system is based on a first (lower)
protocol version, this will result, for example, in
said (sub)system despaiching a message which
comprises an information element of a first type,
and if a section (or subsystem) of a system is
based on a second (higher) protocol version, this
will result, for example, in said (sub)system des-
patching a message which comprises an informa-
tion element of a second type. In this situation, a
message consists, for example, of eight bytes A, B,
C, D, E, F, G and H, a header being formed by
bytes A and B, an information element of a first
type being formed by bytes C and D, an informa-
tion element of a second type being formed by
bytes E and F, and a subsequent information ele-
ment of a second type being formed by bytes G
and H.

The second device 38, depicted in Fig. 4,
comprises a processor 40, a buffer memory 41
linked to bus 32, a buffer memory 42 linked to bus
34, memory means 43, selection means 44, and a
buffer memory 45 linked to bus 37. Memory means
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43 and selection means 44 are mutually linked via
a bus 47, and are each, like processor 40, buffer
memory 41 and buffer memory 42 and buffer
memory 45, linked to a bus 46, via which bus 46
the internal data exchange in device 38 takes
place. Further, processor 40 is linked, via a control
link 48, to buffer memory 41, is linked, via a control
link 49, to buffer memory 42, is linked, via a control
link 50, to selection means 44, is linked, via a
control link 51, to memory means 43 and is linked,
via a control link 52, to buffer memory 45.

The mode of operation of device 38 in one
direction is as follows. A message which comes
from subsystem 31 and comprises an information
element of a first type (bytes C and D) is fed, via
bus 32, to buffer memory 41 of device 38. By
means of a control signal via control link 48, pro-
cessor 40 is informed of the arrival of said mes-
sage, whereupon the message, via bus 46, is an-
alysed by processor 40 (either by analysis of the
header, bytes A and B, or by analysis of the
content of the remaining portion of the message,
bytes C, D, E, F, G and H). Then the information
element of a first type (bytes C and D) of the
message is fed, via bus 46, to selection means 44
which, for example, store said information element
(oytes C and D). In response to a control signal
coming from processor 40 via control link 50.
Thereafter, processor 40 is informed of the arrival
of said information element (bytes C and D) in
response o a control signal coming from processor
40 via confrol link 51, memory means 43 succes-
sively generate various information elements,
stored in memory means 43, of a first type, which
are supplied to selection means 44 via bus 47. To
this end, memory means 43 are equipped, for
example, with a table having two columns, the first
column comprising information elements of a first
type and the second column comprising informa-
tion elements of a second type, where information
elements, situated on the same row, of a first and
second type, respectively, have at least in part
substantially the same information content. Selec-
tion means 44 compare each information element
of a first type which has arrived via bus 46 with the
stored information element of a first type (bytes C
and D) and in case of identity inform processor 40
by means of a control signal via control link 50. In
response thereto, processor 40 generates a subse-
quent control signal via control link 51 to memory
means 43 which, in response thereto, generate that
information element of a second type which is
situated on the same row as the selected informa-
tion element of a first type. Said selected informa-
tion element of a second type is fed, via bus 46, to
buffer memory 45 which stores said selected in-
formation element of a second type in response to
a control signal coming from processor 40 and
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supplied via control link 52 (bytes E and F). Then
the remaining portion of the message (bytes A, B,
C, D, G and H) stored in buffer memory 41 is fed,
via bus 46, to buffer memory 45 which stores said
remaining portion of the message, whereupon the
message which has thus been stored in buffer
memory 45 and which now comprises both an
information element of a first type (bytes C and D)
and an information element of a second type
(bytes E and F) can be despaiched to system 35
via bus 37. Independently of the protocol version
on which section 36 of system 35 is based, system
35 is now able o process this message without it
having been necessary when the second protocol
version was designed to take the first protocol
version very much into account.

The mode of operation of device 38 in one
direction further is as follows. A message which
comes from subsystem 33 and comprises an in-
formation element of a second type (bytes E and
F) is fed, via bus 34, to buffer memory 42 of device
38. By means of a control signal via control link 49,
processor 40 is informed of the arrival of said
message, whereupon the message, via bus 46, is
analysed by processor 40 (either by analysis of the
header, bytes A and B, or by analysis of the
content of the remaining portion of the message,
bytes C, D, E, F, G and H). Then the information
element of a second type (bytes E and F) of the
message is fed, via bus 46, to selection means 44
which, for example, store said information element
(bytes E and F). In response to a control signal
coming from processor 40 via control link 50.
Thereafter, processor 40 is informed of the arrival
of said information element (bytes E and F). In
response o a control signal coming from processor
40 via confrol link 51, memory means 43 succes-
sively generate various information elements,
stored in memory means 43, of a second type,
which are supplied to selection means 44 via bus
47. To this end, memory means 43 are equipped,
for example, with a table having two columns, the
first column comprising information elements of a
first type and the second column comprising in-
formation elements of a second type, where in-
formation elements, situated on the same row, of a
first and second type, respectively, have at least in
part substantially the same information content. Se-
lection means 44 compare each information ele-
ment of a second type which has arrived via bus
46 with the stored information element of a second
type (bytes E and F) and in case of identity inform
processor 40 by means of a control signal via
control link 50. In response thereto, processor 40
generates a subsequent control signal via control
link 51 to memory means 43 which, in response
thereto, generate that information element of a first
type which is situated on the same row as the
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selected information element of a second type.
Said selected information element of a first type is
fed, via bus 46, to buffer memory 45 which stores
said selected information element of a first type in
response o a control signal coming from processor
40 and supplied via control link 52 (bytes C and
D). Then the remaining portion of the message
(oytes A, B, E, F, G and H) stored in buffer
memory 42 is fed, via bus 46, to buffer memory 45
which stores said remaining portion of the mes-
sage, whereupon the message which has thus
been stored in buffer memory 45 and which now
comprises both an information element of a first
type (bytes C and D) and an information element of
a second type (bytes E and F) can be despatched
to system 35 via bus 37. Independently of the
protocol version on which section 36 of system 35
is based, system 35 is now able to process this
message without it having been necessary when
the second protocol version was designed to take
the first protocol version very much into account.

The mode of operation of device 38 in another
direction is as follows. A message which comes
from system 35 is fed, via bus 37, to buffer mem-
ory 45 of device 38. By means of a control signal
via control link 52, processor 40 is informed of the
arrival of said message, whereupon the message,
via bus 46, is analysed by processor 40 (either by
analysis of the header, bytes A and B, or by
analysis of the content of the remaining portion of
the message, bytes C, D, E, F, G and H). Any
information element of a first type (bytes C and D)
which may be present is fed to buffer memory 41,
via bus 46, and is stored in response to a control
signal supplied via control link 48, after which it can
be despatched to subsystem 31 via bus 32. Any
information element of a second type (bytes E and
F) which may be present and any subsequent
information element of a second type (bytes G and
H) which may be present are fed to buffer memory
42, via bus 46, and are stored in response o a
control signal supplied via control link 49, after
which they can be despatched to subsystem 33 via
bus 34. In general, only either the information ele-
ment of the first type or the group of information
elements of the second type will be passed on, or
the information element of the first type and the
group of information elements of the second type
will be passed on with some time in between. This
is then implemented by means of delay means
and/or disabling means known to those skilled in
the art.

Supplementing messages with headers is obvi-
ously necessary if a message might have different
destinations. In the case of only one possible des-
tination, a header which has merely a destination
function could be dispensed with. A header which
indicates in addition, what information elements of
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10

what type are present, cannot be dispensed with in
that case.

Obviously, a message which at a low level is
formed by bytes and which is then provided by
device 7, 38 with other bytes, could also be at a
higher level, in which case it is formed, for exam-
ple, by software-type calls and then is provided by
device 7, 38 with other software-like calls. In that
case, memory means 13, 43 store the information
elements, for example in the form of software-like
calls, and selection means 14, 44 then select cor-
responding software-like calls.

Device 7 should further have the option of
passing on messages directly from buffer memory
11 to buffer memory 12 and vice versa, if it proves
unnecessary to supplement certain messages with
additional information elements, for example be-
cause corresponding systems are situated on the
one side and on the other side of device 7. The
same applies to device 38.

Claims

1. Method for exchanging, between systems, a
message which comprises at least one infor-
mation element, characterized in that a mes-
sage which comes from a second system
based on at least a second protocol version
and is to be supplied to a specific system
based on at least a specific protocol version
and which comprises an information element of
a second type, is provided with an information
element of a first type, of which information
element of a first type an information content
substantially agrees with at least a portion of
an information content of the information ele-
ment of a second type.

2. Method according to Claim 1, characterized in
that a message which comes from a first sys-
tem based on at least a first protocol version
and is to be supplied to a specific system
based on at least a specific protocol version
and which comprises an information element of
a first type, is provided with an information
element of a second type, of which information
element of a second type an information con-
tent substantially agrees with an information
content of the information element of a first

type.

3. Method according to Claim 1 or 2, character-
ized in that a message which comes from a
second system based on at least a second
protocol version and is to be supplied to a
specific system based on at least a specific
protocol version and which comprises a first
information element of a second type and a
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second information element of a second type,
is provided with an information element of a
first type, of which information element of a
first type an information content substantially
agrees with an information content of the first
information element of a second type.

Method for exchanging, between systems, a
message which comprises at least one infor-
mation element, a third system based on at
least a first and a second protocol version
being provided with a first subsystem based
on a first protocol version and a second sub-
system based on a second protocol version,
characterized in that a message which comes
from a second subsystem based on a second
protocol version and is to be supplied to a
specific system based on at least a specific
protocol version and which comprises an in-
formation element of a second type, is pro-
vided with an information element of a first
type, of which information element of a first
type an information content substantially
agrees with at least a portion of an information
content of the information element of a second

type.

Method according to Claim 4, characterized in
that a message which comes from a first sub-
system based on a first protocol version and is
to be supplied to a specific system based on
at least a specific protocol version and which
comprises an information element of a first
type, is provided with an information element
of a second type, of which information element
of a second type an information content sub-
stantially agrees with an information content of
the information element of a first type.

Method according to Claim 4 or 5, character-
ized in that a message which comes from a
second subsystem based on a second protocol
version and is to be supplied to a specific
system based on at least a specific protocol
version and which comprises a first information
element of a second type and a second in-
formation element of a second type, is pro-
vided with an information element of a first
type, of which information element of a first
type an information content substantially
agrees with an information content of the first
information element of a second type.

Device for exchanging, between systems, a
message which comprises at least one infor-
mation element, characterized in that the de-
vice is provided with

10

15

20

25

30

35

40

45

50

55

11

20

- an input for receiving a message which
comprises an information element of a
second type,

- memory means for storing information
elements of a first type,

- selection means for selecting an informa-
tion element of a first type which at least
in part has substantially the same in-
formation content as the information ele-
ment of a second type, and

- an output for generating a message
which comprises both the information
element of a second type and the se-
lected information element of a first type.

8. Device according to Claim 7, characterized in

that the device is provided with

- an input for receiving a message which
comprises an information element of a
first type,

- memory means for storing information
elements of a second type,

- selection means for selecting an informa-
tion element of a second type which at
least in part has substantially the same
information content as the information
element of a first type, and

- an output for generating a message
which comprises both the information
element of a first type and the selected
information element of a second type.

Device according to Claim 7 or 8, character-
ized in that the device is provided with

- an input for receiving a message which
comprises a first information element of
a second type and a second information
element of a second type,

- memory means for storing information
elements of a first type,

- selection means for selecting an informa-
tion element of a first type which at least
in part has substantially the same in-
formation content as the first information
element of a second type, and

- an output for generating a message
which comprises the first information ele-
ment of a second type as well as the
second information element of a second
type as well as the selected information
element of a first type.

10. System based on at least one protocol version,

for exchanging a message with another system
based on at least one protocol version, the
message comprising at least one information
element of a specific type, which system is
provided with the device according to Claim 7,
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